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Constructive interference of the reflected beams
emerging from two different planes will take place if
the path lengths of two rays is equal to whole number
of wavelengths”.

for constructive interference,

this s called as
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a)
b)

©)

Structure of crystals

Polymer
characterisation

State of anneal in metals

Particle size
determination

Spot counting method

Broadening of
diffraction lines

Low-angle scattering

5.Applications of diffraction

a)
b)

methods to complexes
Determination of cis-
trans isomerism

Determination of linkage
isomerism

6.Miscellaneous applications
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a)Transmission Laue method

In the transmission Laue method, the film is placed behind the crystal to record
beams which are transmitted through the crystal.

One side of the cone of Laue reflections is defined by the transmitted beam. The
film intersects the cone, with the diffraction spots generally lying on an ellipse.

+Can beused to orient erystals for solid state experiments.

*Most suitable for the investigation of preferred orientation sheet particularly
confined to lower diffraction angles.

*Also used in determ of symmetry of single crystals.
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b)Back-reflection method

In the back-reflection method, the film is placed between the x-ray source and the
crystal. The beams which are diffacted in a backward direction are recorded
© One side of the cone of Lauereflections is defined by the transmitted beam. The film
intersects the cone, with the diffraction spots generally lying on an hyperbola.

* This method is similar to Transmission method however, black-reflection is the only
method for the study of large and thick specimens.

» Disadvantage:
* Bigarystals are req;

d
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If the angle of incidence is o then the angle of reflection
will be 26

If the radius is r the circumference 2mr corresponds toa
scattering angle of 360°

©=360"/mr

From the above equation the value of e can be calculated
and substituted in bragg’s equation to get the value of d

Applications

Useful for determining the complex structures of metals
and alloys

characterization of crystalline materials

identification of fine-grained minerals such as clays and
mixed layer clays that are difficult to determine optically

determination of unit cell dimensions
measurement of sample purity
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POWDER CRYSTAL METHOD:
X-ray powder diffraction (XRD) is a rapid analytical technique primarily used for
phase identification of a crystalline material and can provide information on unit
cell dimensions. The analyzed material is finely ground, homogenized, and average

Fine powder is struck on a hair with a gum it issuspended vertically in the axis of a
cylindrical camera

* When monochromatic beam is allowed to pass different possibilities may happen

I There will besome particles outof random orientation of small crystals in the
powder

= Another fraction of grains will have another setof planes in the correct positions for
the reflections to occur
Reflecti

ns are possible in different orders for each set
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ROTATING CRYSTAL METHOD:

Photographs can be taken by

* 1.Complete rotation meth
occur

- Eachset of a planein a crystal diffracts four times during rotation

* Four diffracted beams are distributed into a rectangular pattern in the central
point of photograph

+ 2.0scillation method:the crystal is oscillated at an angleof 15° or 20°
* The photographic plate is also moved vack and forth with the crystal

* The position of the spot on the plate indicates the orientation of the crystal at
which the spot wasformed

this method series of complete revolutions
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= Crystal orientation is determined from the
position of the spots. Each spot can be indexed,
i.e. attributed to a particular plane, using
special charts.

= The Greninger chart is used for back-reflection
patterns and the Leonhardt chart for
transmission patterns.

= The Laue technique can also be used to assess
crystal perfection from the size and shape
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= The path difference between ray 1 and ray 2 = 2d Sin@
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X-Ray Diffraction Method

Rotating Crystal
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Lead
Crystalline solid  screen

Spot from incident beam
Spots from diffracted X-rays
Photographic plate
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X-RAY DIFFRACTION METHODS

These are generally used for investigating the internal
structures and crystal structures of various solid
compounds.
They are
1.Laue’s photographic method

a)Transmission method

b)Back reflection method

2.Bragg’s X-ray spectrometer method

3.Rotating crystal method

4.Powder method
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